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(54) UNIVERSAL JOINT 

(57)Abstract 

PROBLEM TO BE SOLVED: To provide a universal joint capable of 
effectively preventing vibrations and abnormal noise. 
SOLUTION: Recessed portions 13c, 4c are formed in the inner - — 
bottom of a cup 1 3a of a bearing 13 and in the end face of a shaft 
diameter portion 4a of a cross shaft 4, respectively. With an elastic 
member 14 interposed in a space 15 formed by the recessed 
portions 1 3c, 4c in an elastically deformed state, a pre-load is 
applied to the shaft diameter portion 4a in the thrusing and radial 
directions. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
danages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] By the bearing of the cup form which fitted into each bearing hole of York of a pair In the universal joint 
currently supported for the shaft diameter section of the edge of a spider, enabling free rotation Form a crevice in 
the condition of having made each of the end face of the inner pars basilaris ossis occipitalis of the cup of said 
bearing, and said shafk diameter section countering mutually, and an elastic member is placed between the space 
constituted by each crevice where elastic deformation is carried out. The universal joint characterized by 
pressurizing said shaft diameter section by the elastic member concerned in the thrust direction and the radial 
direction. 

[Claim 2] The universal joint according to claim 1 to which carry out eccentricity of one side and another side of a 
crevice which counter mutuallyr and the radial direction is made to= carry out elastic deformation of said elastic^ 
member. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the universal joint of the spider form used for the propeller shaft 

and power steering system of an automobile. 

[0002] 

[Description of the Prior Art] Conventionally, in the power steering system of an automobile, in order to connect a 
column shaft and steering gear free [ refraction ]. for example, the universal joint of a spider form is used. This 
universal joint is connected with said York for the spider by establishing York of a congruence leg shape in each 
edge of the shaft of a pair, fitting the bearing of a cup form into the bearing hole of each York, and fitting the shaft 
diameter section of the edge of a spider into this bearing; enabling free rotation. In this universal joints in order to- 
prevent that the cup of bearing and the shaft diameter section of a spider move relatively [ shaft orientations ], the 
pin made of synthetic resin is strained between the inner pars basilaris ossis occipitalis of said cup. and the end 
face of said shaft diameter section which counters this (for example, refer to JP.8-135674,A). 
[0003] 

[Problem(s) to be Solved by the Invention] Said conventional universal joint can respond to thrust loading by which 
a load is carried out to a spider by said pin strained between the inner pars basilaris ossis occipitalis of the cup of 
bearing, and the end face of the shaft diameter section of a spider, can prevent that a spider shakes in the thrust 
direction to bearing, and can control that vibration and an allophone occur by this. However, since it cannot receive 
by said pin about the radial road by which a load is carried out to a spider, a spider becomes backlash ****** to 
bearing in a radial direction. For this reason, there was a problem that it could not prevent effectively, about 
vibration and an allophone occurring from a universal joint. This invention is made in view of said trouble, and aims at 
offering the universal joint which can prevent more effectively that vibration and an allophone occur. 
[0004] 

[Means for Solving the Problem] The universal joint of this invention for attaining said purpose By the bearing of the 
cup form which fitted into each bearing hole of York of a pair In the universal joint currently supported for the shaft 
diameter section of the edge of a spider, enabling free rotation Form a crevice in the condition of having made each 
of the end face of the inner pars basilaris ossis occipitalis of the cup of said bearing, and said shaft diameter section 
countering mutually, and an elastic member is placed between the space constituted by each crevice where elastic 
deformation is carried out. It is characterized by pressurizing said shaft diameter section by the elastic member 
concerned in the thrust direction and the radial direction (claim 1). According to this universal joint, it can prevent 
that a spider shakes to the thrust direction and a radial direction to bearing by the elastic member by which it was 
placed between the space constituted by said crevice since said shaft diameter section is pressurized in the thrust 
direction and the radial direction. 

[0005] It is desirable for said universal joint to carry out eccentricity of one side and another side of a crevice which 
counter mutually, and to make the radial direction carry out elastic deformation of said elastic member (claim 2). In 
this case, according to the repulsive force of the radial direction of said elastic member, while being able to 
pressurize the shaft diameter section easily in a radial direction, the magnitude of the pressurization load of the 
radial direction which carries out a load to the shaft diameter section can be set up by choosing the eccentricity of 
one crevice and the crevice of another side. 
[0006] 

[Embodiment of the Invention] Hereafter, the gestalt of implementation of this invention is explained to a detail, 
referring to an accompanying drawing. Drawing 2 is the front view showing the universal joint which applied the 
universal joint X of this invention. This universal joint connects a steering shaft 1 and the column shaft 2 in the 
power steering system of an automobile, and the universal joint X of this invention is formed in each of the both 
ends of the intermediate shaft 3 which can be ac|justed longitudinally. The 1st York Y1 and 2nd York Y2 which make 
a pair mutually and support the spider 4 of one universal joint X are established in the end of said intermediate shaft 
3. and the 3rd York Y3 and 4th York Y4 which make a pair mutually to the other end of an intermediate shaft 3, and 
support the spider 4 of the universal joint X of another side are prepared. 

[0007] Said the 2nd York Y2 and 3rd York Y3 are welded to the end and the other end of an intermediate shaft 3, 
respectively. Moreover, said 1st York Y1 is welded to the shaft coupling 5, and the end section of a steering shaft 1 
is clamped by this shaft coupling 5. Furthermore, said 4th York Y4 is welded to the end section of the column shaft 
2. 
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[0008] With reference to drawing 1 , the bearing hole 11 is formed In each arm section 10 of each York Y1~Y4 of 
said universal joint X which counters mutually, and the bearing 13 of a cup form is inserted in this bearing hole 11. 
This bearing 13 arranges needle roller 13b along with the inner circumference of cylinder^like-object-with-base-like 
cup 13a, shaft diameter section 4a of the edge of said spider 4 is inserted in the way among each needle roller 13b, 
and, thereby, the spider 4 is supported free [ rotation ] to each York Y1-Y4. 

[0009] Crevice 13c is formed in the inner pars basilaris ossis occipitalis of cup 13a of each bearing 13. and crevice 
4c is formed in the end face of shaft diameter section 4a of said spider 4 in the condition of having made said 
crevice 13c countering. Crevice 13c of cup 13a is prepared in Axis L and this alignment of shaft diameter section 
4a. and eccentricity of the crevice 4c of shaft diameter section 4a has been carried out to the axis L of shaft 
diameter section 4a. 

[0010] And the disc-like elastic member 14 which consists of synthetic resin, such as PPS. is placed between the 
space 15 formed of crevice 13c of cup 13a. and crevice 4c of shaft diameter section 4a. Elastic contraction is 
carried out in the direction of axis L into said space 15. and this elastic member 14 is carrying out the load of the 
precompression in the direction (the thrust direction) met to shaft diameter section 4a of a spider 4 according to 
that repulsive force at Axis L. Moreover, when one crevice 13c and crevice 4c of another side are carrying out 
eccentricity mutually, elastic deformation of said elastic member 14 Is carried out In the direction which Intersects 
perpendicularly with Axis L in said space 15. and It Is carrying out the load of the precompression in the direction 
(radial direction) which intersects perpendicularly with Axis L to shaft diameter section 4a of a spider 4 according to 
the repulsive force (refer to drawing 3 ). In order to carry out the load of the precompression of these thrust 
direction and a radial direction appropriately, it is desirable that hardness uses a 90 or more JIS-A thing as an 
elastic member 14. In addition, the clearance between opening of said cup 13a and shaft diameter section 4a is 

closed by the seal ring 16. _ _ . 

[0011] Thus, in said universal joint X, since the load of the precompression is carried out to the thrust direction and 
the radial direction to shaft diameter section 4a of a spider 4 by the elastic member 14, it can prevent that a spider 
4 shakes in the both sides of the thrust direction and a radial direction to bearing 13. For this reason, it can prevent 
effectively that vibration and an allophone occur from a universal joint X. Moreover, since the load of the 
precompression is carried out to the axial radial direction to shaft diameter section 4a of a spider 4 by carrying out 
eccentricity of one crevice 13c and the crevice 4c of another side, and making a radial direction carry out elastic 
deformation of said elastic member 14. the load of the precompression concerned can be carried out easily. And 
since the magnitude of the precompression of a radial direction is decided by eccentricity of one crevice 1 3c and 
crevice 4c of another side, it can carry out the load of the precompression of desired magnitude to shaft diameter 
section 4a only by choosing this eccentricity suitably. For this reason, a setup of the precompression load over 
shaft diameter section 4a becomes easy. 

[0012] [ In the space 15 which prepares crevice 13c of cup 13a. and crevice 4c of shaft diameter section 4a in this 
alignment, and Is formed in said universal joint X in both the crevices 13c and 4c ] By carrying out elastic 
deformation of the elastic member 14 to the shape of a drum, and pressing a crevice 4a wall near the center section 
of the shaft orientations It may be made to pressurize shaft diameter section 4a in the thrust direction and a radial 
direction (refer to drawing 4 ). and in this case, in a radial direction, an omnidirection is covered and shaft diameter 
section 4a is pressurized in it. In addition, the universal joint of this invention is suitably applied also as a universal 
joint in other body of revolution, such as a propeller shaft of not only the universal joint of said power steering 
system but an automobile. 
[0013] 

[Effect of the Invention] As mentioned above, according to the universal joint according to claim 1, it can prevent 
that a spider shakes to the thrust direction and a radial direction to bearing by the elastic member which intervened 
between the cup of bearing, and the shaft diameter section of a spider since said shaft diameter section is 
pressurized in the thrust direction and the radial direction. For this reason, it can prevent more effectively that 
vibration and an allophone occur from a universal joint 

[0014] Since according to the universal joint according to claim 2 the load of the precompression of desired 
magnitude can be carried out to the shaft diameter section by while countering mutually and choosing the 
eccentricity of a crevice and the crevice of another side according to the repulsive force of the radial direction of 
an elastic member while being able to pressurize the shaft diameter section easily in a radial direction, a setup of a 
pressurization load which carries out a load to the shaft diameter section becomes easy. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the important section sectional view showing 1 operation gestalt of the universal Joint of this 
invention. 

[Drawing 2] It is the front view of the universal Joint which applied that of the universal Joint of this invention. 

[Drawing 3] It is the important section expanded sectional view of a universal Joint. 

[Drawing 4] It is the important section expanded sectional view showing the gestalt of other operations. 

[Description of Notations] 

4 Spider 

4a Shaft diameter section 

4c Crevice = „^ - 

1 1 Bearing Hole 

13 Bearing 
13a Cup 
13c Crevice 

14 Elastic Member 

15 Space 

X Universal joint 
Y1-Y4 York 
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